The two-dimensional ballistocardiograph and cathode ray oscillograph used in this study have been described in previous publications. 8' 9 In the time which has elapsed since the instrument was built, circuits have been improved and other modifications have been made for ease of operation. These are described in the Appendix.
MATERIAL
The first group consisted of 10 apparently normal persons. The size and configuration of the heart were normal as determined by chest x-ray films. Twelve lead electrocardiograms and ballistocardiograms were taken on each subject and these were also normal. The age range of this group was 23 to 38 years. The second group consisted of 10 persons with abnormal ballistocardiograms, eight of whom had known cardiovascular disease. The remaining two subjects were asymptomatic and had normal chest x-ray films and electrocardiograms; one had a labile hypertension, the other subject had a positive nicotine test with a normal basal ballistocardiogram. The ballistocardiogram used in this study was taken 15 minutes after smoking. The age range of the second group was 22 to 70 years.
METHOD
No attempt was made to obtain ballistocardiograms in the basal state, although all subjects rested on the table at least 15 minutes before the records were taken. Photographs of a single complex from the cathode ray tube were taken simultaneously with the longitudinal and transverse ballistocardiogram recorded on the standard paper tape recorders.
The ballistocardiogram recorded on the multichannel oscillograph was marked to identify the figure 2 .
DISCUSSION
The results of this study suggest that the orientation of the J loop in the frontal plane of the body may be related to the anatomic position of the heart. However, none of the normal subjects had a horizontal electrical position of the heart. In a previous study,1' we found no significant correlation between the direction or magnitude of the frontal plane "I J" segment and the rotation of the heart about the anteroposterior axis of the body.
In determining the electrical position of the heart, Tannenbaum and associates' used criteria set forth by Wilson.'0 The results of their study demonstrated a complete correlation between the electrical position of the heart and the anatomic position as disclosed by vertical fluoroscopy. In those normal subjects with vertical and semivertical hearts, the J loop was directed headward and predominantly leftward, whereas those individuals with horizontal and semihorizontal hearts had J loops directed headward and predominantly rightward. They also found that the spatial relationships of the H loop and I loop were well correlated with the anatomic position of the heart. In the group of subjects having a vertical or semivertical position of the heart, the H loop was directed headward and leftward or headward and rightward, as compared with individuals who have horizontal and semihorizontal hearts where the H loop is directed headward and rightward. The I loop was directed footward and rightward in the vertical and semivertical group; in contrast, the horizontal and semihorizontal group had I loops directed footward and leftward. The results of our study do not substantiate this relationship.
The transverse component apparently contributes considerably to the abnormal record. to evaluate the effects of torsion on the ballistocardiogram. SUMMARY 1. The normal frontal plane ballistocardiogram is described.
2. The 10 normal subjects had J loops directed headward and to the left. The H loop was directed headward and rightward or leftward, and the I loop was directed footward and leftward or rightward. All of these subjects had vertical or semivertical hearts.
3. The transverse component appears to be of little significance in the normal frontal plane ballistocardiogram.
4. Vector loops obtained from patients with known cardiovascular disease generally have a conspicuous transverse component, often exceeding the magnitude of the longitudinal component.
5. In the abnormal record, the direction of figure 3 .
